N91 '10887 


ORIGINAL C0H1MHS 
COLOR laiBlM* 10 * 5 


A Numerical Study of the Hot Gas Environment 
Around a STOVL Aircraft in Ground Proximity 


by 

Thomas J . VanOverbeke 
and 

James D. Holdeman 
of 

NASA Lewis Research Center 


ABSTRACT 

The development of Short Take-off Vertical Landing (STOVL) aircraft 
has been based on empiricism. In this study, a 3-D flow code was used to 
calculate the hot gas environment around a STOVL aircraft in ground 
proximity. Preliminary calculations are reported to identify key 
features of the flowfield, and to demonstrate the capability of a CFD 
code to calculate the temperature of the gases ingested at the engine 
inlet for typical flow and geometric conditions. 
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SCHEMATIC OF COMPUTATIONAL DOMAIN 



AXIAL VELOCITY (OR 
HEADWIND) AND TEM- 
PERATURE SPECIFIED 



NEAR-GROUND PLANE VELOCITY AND TEMPERATURE DISTRIBUTIONS 
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NEAR-GROUND PLANE VELOCITY AND TEMPERATURE DISTRIBUTIONS 

(H/D|=4) 
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CALCULATED VELOCITY AND TEMPERATURE DISTRIBUTIONS 
IN VERTICAL X-Y PLANE THROUGH ENGINE INLET 
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B) TEMPERATURE 




TEMPERATURE DISTRIBUTIONS IN VERTICAL PLANES FROM 
AIRCRAFT CENTERPLANE TO OUTBOARD OF FUSELAGE 
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TEMPERATURE DISTRIBUTIONS IN VERTICAL PLANES 
FROM AIRCRAFT CENTERPLANE TO OUTBOARD OF FUSELAGE 
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TEMPERATURE DISTRIBUTION IN HORIZONTAL PLANES 
EFFECT OF CHANGING HEIGHT 






TEMPERATURE DISTRIBUTIONS IN VERTICAL 
(Y-Z) PLANES THROUGH ENGINE INLET 
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Jet, Ambient, and Inlet 
Temperatures for Cases Calculated 
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